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Drug Performance Improvement

The HEPylation™ drug delivery system uses a
patented composition designed to improve the

performance of many powerful drug compounds
in terms of

Safety
Tolerability
Efficacy
Quality
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Background wﬁ?@éﬂﬁ

15 months ago our Chief Scientist, Dr. Paul
DeAngelis, conceived the System

Pitched it at BIO2008 to confirm the market’s
desire for it and what data the drug developers
needed

Designed and implemented the Proof of
Concept studies and obtained the necessary
data

Filed patent applications
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Market Needs and Issues MLJSTESCQ'L}I

Most powerful drugs are

« Difficult to administer

« Painful

* Highly reactive with the immune system

Making them unsuitable for use in native form
The PEG molecule addresses these problems BUT
it has inherent limitations / functional issues

» Toxicity

« Accumulation in the liver and brain

* Potential immunogenicity

* Problematic syntheses

» Patents which are tightly controlled

» Restrictive/expensive licensing rights
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Caisson’s Solution MI@STESCQIL\CI

The HEPylation™ Drug Delivery System
IS the process of conjugating a naturally
occurring sugar molecule, heparosan, to a
drug.

It has many advantages over PEG
and other delivery systems.
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Advantages over PEG MI@STESCQIL\CI

It is "bio-inert’.
The body produces no extracellular enzymes
that degrade it, and there are no known
receptors or binding proteins for heparosan.
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Advantages over PEG MI@STESCQIL\CI

It is "bio-stealthy’.

The immune system does not see it, so it
does not make antibodies against it (in fact
certain pathogens employ this polymer as
molecular camouflage!).
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Advantages over PEG MI@STESCQIL\CI

It is "bio-compatible”.
It is made in the body thus causing no harm
when eventually degraded.
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Advantages over PEG MI@STESCQIL\CI

It is "bio-flexible’
Larger size heparosan polymers can be
made in a uniform, “monodisperse” manner.
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Technology !/%@ESCQIL\CI

Unlike PEG, Heparosan possesses many negative
groups and is replete with hydroxyl groups.

Heparosan Polyethylene glycol
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Heparosan is more soluble than PEG.
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Technology Differentiation w%'é&%@

The HEPylation™ System is bio-superior
to PEG.

No known toxic effects

Longer residence (circulation) time of the
drug in the body

Greater uptake of drug

Safe absorption/excretion

A range of therapeutic dosing profiles
Adaptable to many drugs

New and Novel Intellectual Property
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Proof of Concept Studies to Date

3 Pharmacokinetic (PK) studies in small animals

with several polymer sizes

« Polymer production reproducibility
* Monodispersity = 1.06 to 1.18
* Monodisperse polymers of wide size range 10 to 800kDa
« Data indicates > 2x increase in half-life over PEG of similar size
« Stable in bloodstream
* No detectable accumulation in organs
« Degrades into simple sugars that are recycled or excreted
« Easy cargo conjugation/multiple types of linkage
« IM/IP study with 100kDa heparosan
* Yielded >50% increase v. intravenous injection (1V)
* Rheology study confirmed heparosan is not viscous — thus “injection”
friendly
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Technology — Flexibility in Dosing
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800kDa  This is not a one size fits all
molecule! These are
380 kDa representative of the
production flexibility.
100kba W The HEPylation™ system
allows tuning of therapeutic
dosing profiles.

WIBE |

Synthesis of Monodisperse Heparosan Polymers
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Technology — Half-life study
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Pharmacokinetics of Radioactive Heparosan in Plasma
in a Rat Model: Long Lifetime (~2 day half-life)
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Technology — Drug Stability

plasma
H 0.5 4 24 hours

Heparosan is very stable in the
mammalian bloodstream.
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Technology — No Accumulation in Organs
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Fate of Radioactive Heparosan in a Rat Model:
Did not accumulate in major organs.
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Technology — Safe Degradation

Urine Standard

| 125.BH

125].BH-Hep,
- I: 1251-BH-Hep,

Probe in feces is also similarly
degraded to ~ 2-4 sugars.
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Intellectual Property Rights

Caisson Biotech has exclusive rights to
» 2 Issued patents
* 10 pending patents
Domestic and foreign coverage

In compositions and methods
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Peer Reviewed Validation

Grant Received

« Oklahoma Center for Advancement of Science and Technology —
Oklahoma Applied Research Support (OCAST/OARS)

« December 2008 for $300,000

Grant Anticipated to be Received

« National Institute of General Medical Sciences — Small Business
Technology Transfer (STTR Phase 1)

« May 2009 for $219,000

Working towards a GMP Production capability for
Heparosan through an Oklahoma EDGE grant
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Value Proposition MI@STESCQIEI

HEPylation™ benefits to drug developers
« Opens new markets for their drugs

« Facilitates re-tooling of their existing drugs for market life
extension

* Improves their drugs’ PK performances

 New patent protection

Providing a paradigm shift in patient care and

better compliance in multiple therapeutic areas
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Drug Development Opportunities wﬂﬁéﬂ\g

The HEPylation™ bio-superior drug delivery
system is suitable for

 Joint development with drug developers with
their own drug candidates

» Drug developers wanting to license our
HEPylated™ drug candidates

* Drug developers wanting the supply of
Heparosan and the rights to use the
HEPylation™ system for their own drug
conjugate development program.
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Contact

Please visit us at the Texas Booth #4633

www.caissonbiotech.com

Addresses:

Commercial Operations: Technical Operations:
11412 Bee Caves Road 3463 Magic Dr.

Suite 300 Suite T-14

Austin, Texas 78738-5401 San Antonio, Texas 78229
(T) (512) 697-8206 (T) (210) 582-5840

Caisson Biotech, LLC - An Emergent Technologies, Inc. company - 2009




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (North America Prepress)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


